Syntheses of two Imidazolate-4-amide-5-imidate Linker Based

Experimental Details
The linker precursors 2-ethoxy-4,5-dicyanoimidazole (L1) 1 was synthesized following published procedure. Elemental analysis (C, H, N) was performed on Elementar Vario EL elemental analyzer.
Materials
All chemicals were purchased from commercial suppliers (Sigma-Aldrich, Fluka, Alfa Aesar and others) and used without further purification.
Synthetic procedure
IFP-9:
In a sealed tube (Typ A, company: Ace) 0.20 g of (1.35 mmol) 4,5-dicyano-2-ethoxy-imidazole Wave number I cm· 
Powder X-ray-diffraction patterns
Powder X-ray diffraction (PXRD) patterns were measured on a Siemens Diffractometer D5005
in Bragg-Brentano reflection geometry. The diffractometer was equipped with a copper tube, a scintillation counter, automatical incident-and diffracted-beam soller slits and a graphite secondary monochromator. The generator was set to 40 kV and 40 mA. All measurements were performed with sample rotation. Data were collected digitally from 3° to 70° 2θ using a step size of 0.02° 2θ and a count time of 4 seconds per step. The simulated powder pattern for IFPs was calculated using single-crystal X-ray diffraction data and processed by the free Mercury v1.4.2 program provided by the Cambridge Crystallographic Data Centre.
Single crystal X-ray structure determination of IFP-9
The crystals were embedded in perfluoropolyalkylether oil and mounted on a glass fibre.
Intensity data were collected at 210 K using a STOE Imaging Plate Diffraction System IPDS-2 with graphite monochromatized Mo Kα radiation (λ = 0.71073 Å) at 50 kV and 40 mA (360 frames, Δω=1°, exposure time per frame: 4 min. The data were corrected by a numerical absorption correction using the program X-Area (Stoe, 2004) as well as for Lorentz and polarisation effects. The structure was resolved with direct methods using SHELXS-97 2 and
refined with full-matrix least-squares on F 2 using the program SHELXL-97 3 (Sheldrick, 1997) .
All non-hydrogen atoms were refined anisotropically.
The amide and imidate hydrogen atoms were located from the differences in Fourier map and refined with U iso (H) = 1.2 U eq (N). The other hydrogen atoms were calculated in their expected positions and refined with U iso (H) = 1.2 U eq (CH 2 ) or U iso (H) = 1.2 U eq (CH 3 ). The unit cell contains channels filled with disordered solvent molecules. In spite of several attempts, no chemically reasonable solution could be received for the solvent species in the channels of the crystal material. Very high displacement parameters, high estimates and partial occupancy due to the disorder make it impossible to determine accurate atomic positions for that molecules. DFT calculations (PBE functional 5 ) were performed by using the SIESTA program package. 6 The DZP basis set used in the calculations was first tested on the structure of IMOF-3 (later, we named IMOF-3 as IFP-1) solved from single-crystal X-ray data, 7 
Thermogravimetric (TG) analysis
The TG measurements were performed in a stationary air atmosphere (no purge) from room temperature up to 850 °C using a Linseis thermal analyzer (Linseis, Germany) working in the vertical mode. The heating rate was 10 °C/min. The samples were placed in cups of aluminium oxide.
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Fig. S3. TGA curves A) for IFP-9 and B) IFP-10.
Gas-sorption measurement
The sample was connected to the preparation port on a Micromeritics ASAP 2020 automatic gas sorption analyzer and degassed under vacuum until the out gassing rate, i.e., the rate of pressure rise in the temporarily closed manifold with the connected sample tube, was less than 2 Torr/min at the specified temperature 200 °C for 24 h. After weighing, the sample tube was then transferred to the analysis port of the sorption analyzer. All used gases (H 2 , He, N 2 , CO 2 , CH 4 ) were of ultra high purity (UHP, grade 5.0, 99.999%) and the STP volumes are given according to the NIST standards (293.15 K, 101.325 kPa). Helium gas was used for the determination of the cold and warm free space of the sample tubes. H 2 and N 2 sorption isotherms were measured at 77 K (liquid nitrogen bath), whereas CO 2 and CH 4 sorption isotherms were measured at 2981 K (passive thermostating) and 273.15 K (ice/deionized water bath). The heat of adsorption value was calculated by using the ASAP 2020 v3.05 software.
